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PROCESS OF ENCAPSULATION CARRIED OUT IN IP WRAPPER FPGA 



RECEIVE MPEG TRANSPORT 
STREAM AND MAP PID OF EACH 

MPEG PACKET AND THE 
PARTICULAR INPUT AT WHICH 
IT ARRIVED INTO A MULTICAST 
DESTINATION ADDRESS, AND 
COMPLETE IP PACKET HEADER 



41 



r 



ENTIRE MPEG PACKET WITH THAT 
PID IS WRITTEN INTO IP PACKET 
PAYLOAD SECTION TO COMPLETE 
THE IP PACKET 



ENCAPSULATE IP PACKET IN 
ETHERNET PACKET. GENERATE 

ETHERNET DESTINATION ADDRESS 
BY COPYING 24 BITS ASSIGNED 
MULTICAST CODE INTO 24 MSB 

POSITIONS AND 23 LSB BITS FROM 
IP DESTINATION ADDRESS INTO 

ETHERNET DESTINATION ADDRESS 
23 LSB POSITIONS. FILL IN THE 
REST OF THE ETHERNET HEADER 



WRrTE ENTIRE IP PACKET INTO 
PAYLOAD OF ETHERNET PACKET 
AND SEND ETHERNET PACKET OUT 
ON NETWORK 



-YES 



49 



43 



45 



47 



< ANOTHER MPEg\ 
ACKET WAITING?/ 



51 



WAIT FOR NEXT 
PACKET AND PROCEED 
TO STEP 41 WHEN IT 
ARRIVES 



PREFERRED ENCAPSULATION PROCESS CARRIED OUT BY IP WRAPPER 



85 

START 



LISTEN TO MPEG PACKET 
HEADERS IN TRANSPORT 
STREAM TO FIND HEX 47 
WHICH MARKS BEGINNING OF 
AN MPEG PACKET 



37 



NO, NO SYNC YET 



COUNT 188 BYTES AND 
LISTEN FOR HEX 47 AGAIN 



89 



/AS HEX 4 
THERE? 

YES 
+ 




NO, NO SYNC YET 



COUNT OUT ANOTHER 1 88 
BYTES AND LISTEN FOR HEX 
47 AGAIN 



93 



/AS HEX 4 
THERE?® 

YES 




FIG. 4A 



REPEAT UNTIL N (TYPICALLY 5 OR 6) 
CONSECUTIVE HEX 47 START OF PACKET 
INDICATORS HAVE BEEN FOUND 
INDICATING SYNC TO MPEG PACKET 
BOUNDARIES HAS BEEN ACHIEVED 
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% 



99 



START COLLECTING MPEG PACKETS WITH 
THE SAME PID AND SAME MULTIPLEX OR 

INPUT WIRE NUMBER IN MULTIPLE 
BUFFERS AND START A TIMER EACH TIME 
A NEW BUFFER FILLING PROCESS IS 
STARTED AND INCREMENT A COUNTER 
EACH TIME A NEW PID IS DETECTED AND A 
BUFFER FOR IT IS CREATED 



DONE- 
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SET BUFFER POINTER i TO 
BEGINNING BUFFER 
NUMBER 
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NOT 
DONE 




HAS BUFFER i COLLECTED 7 MPEG 
PACKETS WITH THE SAME PID YET? 




COMPARE 
INCREMENTED i TO 
CURRENT COUNT OF 

HOW MANY PID 
BUFFERS EXIST TO 

DETERMINE IF 
REACHED END OF 
BUFFERS 



-NO 
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WRITE ALL MPEG PACKETS IN 

BUFFER i INTO PAYLOAD 
SECTION OF AN IP PACKET AND 
PURGE BUFFER i AND RESET 
TIMER FOR BUFFER i 




m 



105 



INCREMENT 

BUFFER 
POINT i BY 1 



HAS TIMER FOR THIS BUFFER 
TIMED OUT YET? 




r 

NO 



WRITE HOWEVER MANY PACKETS 
HAVE BEEN COLLECTED IN BUFFER i 
INTO THE PAYLOAD SECTION OF AN 

IP PACKET, PURGE BUFFER i AND 
RESET TIMER FOR BUFFER i 



109 



GENERATE THE IP MULTICAST ADDRESS 

FOR THE IP PACKET BEING CREATED 
USING THE PID OF ALL ENCAPSULATED 
MPEG PACKETS AND THE MULTIPLEX 
OR WIRE NUMBER ON WHICH THEY 
ARRIVED 



FIG. 4B 



ENCAPSULATE IP PACKET INTO 
ETHERNET PACKET AND GENERATE 
ETHERNET STATION ADDRESS IN SAME 
WAY AS INDICATED IN FIG. 3, STEP 45 
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117 



OUTPUT ETHERNET PACKET 
TO PACKET SWITCH AND 

START OVER FOR NEW 
INCOMING MPEG PACKETS, 
AND, OPTIONALLY, RESET 
PID BUFFER COUNTER AND 

CLEAR PID/MULTIPLEX LIST 
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PROCESS OF GENERATING MPEG TRANSPORT STREAMS 
IN CHERRYPICKER SWITCHES 



RECEIVE ETHERNET PACKET 
FROM PACKET SWITCH AND 
STRIP OFF ETHERNET AND IP 
PACKET HEADERS 
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z 



DECOMPRESS MPEG PACKETS 
BACK TO ORIGINAL DATA OR 
ALMOST THAT FAR 



123 



SORT INCOMING MPEG PACKETS BY 

THEIR PIDS AND MULTIPLEX 
NUMBERS INTO THE PROPER MPEG 

TRANSPORT STREAM BEING 
GENERATED FOR THE CUSTOMER 
WHICH REQUESTED THE DATA, AND 

SORT OTHER IP DATA INTO IP 
PACKET STREAMS TO BE SENT TO 
OTHER PROCESSES AT CUSTOMER 
LOCATION WHICH REQUESTED IP 
DATA 
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129 



PACKETIZE EACH MPEG 
TRANSPORT STREAM INTO 
TCP/IP PACKETS ADDRESSED TO 
PORT AND HOST WHICH 
REQUESTED DATA/AND THEN 
ENCAPSULATE IP PACKETS INTO 
ETHERNET PACKETS ADDRESSED 
TO IP DEWRAPPERy 



TRANSMIT PACKET TO 
IP DEWRAPPER 
CIRCUIT 



131 



p/6». S 



RE-INSERT MPEG 
TRANSPORT STREAM 
TIMESTAMPS AND RE- 
COMPRESS DATA DOWN TO 
AVAILABLE BANDWIDTH 



127 



i 



IP DEWRAPPER PROCESS FOR DSL OR HFC ENVIRONMENTS 



133 



EACH IP DEWRAPPER 
CIRCUIT RECEIVE ALL 
ETHERNET PACKETS 
ADDRESSED TO n BY 
PACKET SWITCH AND 
STRIP OFF ETHERNET 
HEADERS 



FIG. 6 



READ IP PACKET DESTINATION 
ADDRESS AND COMPARE TO LIST OF 
IP ADDRESSES OF CUSTOMERS TO 
WHICH THIS IP DEWRAPPER 

ciRCurr is coupled by a 

DOWNSTREAM MEDIUM 
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139 



DISCARD 
PACKET J 



NO 



137. 



KEEP? 



DSL downstream 



-HFC downstream- 



141 



TAKE MPEG PACKETS FROM EACH MPEG 
TRANSPORT STREAM AND ENCAPSULATE 
INTO ATM CELLS AND TRANSMIT THEM TO 
APPROPRIATE DSL MODEM(S) CONNECTED 

TO DSL LINE FOR CUSTOMER(S) WHO IS 
SUPPOSED TO RECEIVE THIS MPEG PACKET 
STREAM 



r 
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STRIP OFF IP PACKET HEADER 
INFORMATION FROM IP PACKETS 
BEARING MPEG PACKETS OF EACH 
MPEG TRANSPORT STREAM AND SEND 
EACH TRANSPORT STREAM TO THE 
CORRECT MODULATOR IN THE CABLE 

MODEM (OR THE CORRECT CABLE 
MODEM) THAT IS TO TRANSMIT THIS 
TRANSPORT STREAM 
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